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Abstract of JP2000059210 

PROBLEM TO BE SOLVED: To enable phase 
adjusting operation in a short time by providing a 
DLL(delay locked loop) circuit for executing 
phase adjustment in accordance with an output 
load. SOLUTION: This DLL circuit is provided 
with a first variable delay circuit 14 for inputting a 
reference clock CLK 1 1 and outputing a clock 
delayed by a controlled delay time a second 
variable delay circuit 20 for inputting the output of 
the circuit 14 and outputting the clock delayed by 
a prescribed delay time, and phase comparing 
and delay-control circuits 15 and 16 for 
comparing the phases the clock CLK 11 and a 
delay clock d-i-CLK and controlling the delay 
quantity of the first variable delay circuit so that 
these phases are matched with each other. The 
operation delaying time of an output buffer 
different in accordance with an external load is 
measured to adjust the delay quantity of the 
second variable delay circuit in the feedback loop 
of the DLL circuit based on the operation delay 
time. 
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im& 1 1 □ -v 9 zsmzitxuftfemmm 

)V-7 (DLL) 0^fc^T, 

mts^zm^m^mi-ttm^'y 7 rmmm 

ityfem 1 OisRUSlEIlIBKoa}* 7 p y ? SrA^J Fir 

mg&m? vy?t mssm? p * 7 t ocyafcit® 

Rff(c^«W^ B?ieHl^^^i®lfiISScoSii»$r*iJ 
DLLfJISS. 

mUmm? P «y 7 tfAj)'<-v 7 r £tf-LT$&$;f"U 
1fM3E$l£[I]8&ti , Huteai *y < 7 7 r OiMfrl® 
t WiB A*' < v 7 r t R«o£gl$IB! * tf* * ? S - A 
^>N'-y7rOSE^i:^ltil!iB#r^^ffl^L. WE 

^KlSJTf § - fc t S DLL088. 

ZmfctlZb £<fflkb-t& D L L0S&. 
[fS*JS4 ] W$JS2 3 £*5Wt % 

msm 5 ] msm 2 & tut 3 cjs^t . 

JfflWfc 7 A 5 flWEttiafcSIJS-r S £ t ^Wftk 

-tSDLLHft. 

iru frtettJ^RHfcfc^-c, friers -T-?#ir 

KUia^y 7 rfc^$ft4£fc DLL0 
88. 

[31*518] nwwifctjv^r. 



p >y 7 i: LTMIBaj^A'.y 7 r fc«ifrS;h.& i t 
fc-fl> DLL®?!. 

t»te*fcfW»3*u WfE»3<0"I3SlEIII»^{iS*^ 

p 7 7#>\ i&aw»7 p >y 7 t lt frieaj^A- 7 7 r (c 
«*&§iii> £ $r^m k-ri, d l Lm, 

[000 1] 

V7&tt J iC$h'mfthh i r A V- ■ P-y? H • )V- 
7* (Delay Locked Loop: DLL) £WU tfd. 

[0002] 

•y ^ fcHJW LTiS^-t S S D R A M*«J£< LT V ^ 

gPfc^>f S y^JUPHIKi: Ltrl— ■ P-y 9 Y ■ )V- 
T (DLL) ®fo*?mth. *»*»4DLLEIHHis fi«J 

iiX\^&. 

[0 00 3] ±Ml(DDLL\s\mt. ^^Kh^u^/^ 

t&mtf~w&wtmfe<omfflmz$>6fflm p <y ^ 

5r^cL, %mm?v>y 7r^itit)^-y 

&flfc£ti, »2P^P y^$-MM§€l.^ji®Il]8&t, 
-eO"H6i®llIK<oai^<0^ p -y ^ $■ A^J^'-y 7 r ^Hi 
^) a' -/ 7 r fQjKtfH^nSfcjIKS HBi 
0S&i:. S^P7^k^5-S@0KiOHi^col®^ 
P >y ^ i: cotiffl * it® I . P >y 7 «9{fcffl#-®rf -5 

VimW-WctZ p -y ^«JBfCtt . ^jt®0K«OtB^ 
<0$iJP^ p -y ? titj» LTr- 9 Hi^J a' -y 7 r ffl^] 
$iil.T-^ai^*^l»a5^ p >y ^ <7)fiffl - i: 

[0004] 

[^W)»^LJ:3i:-ri)IIIS] ±ie<7)DLLIslS§5r|*) 
mth**. V t>M A&WiZtiPMcOT'U Ait* M 

$>. -tlX. DLL|Sl»fc:J:04iaS<l^lW»^n'y^ 
KJ: OiM^^'f 5y^'$iJffll$iil>7 r -^tfi*A'.y7r 

ItitfiX, T-?i!i1V*>y7T<r)mmz 
5ft & «BHi » i tO^I-SSt^oA * § fcflc# LT P=5r 
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[000 5] tZbtf, t~?&1v<v 7 r ?>& 

am ^mx-m-tim^x-^m^mx-hi . -eo 

taw xtfi,xf &mzmmZtitzW&X'<7)T-?liij} 

fc^ s a- 7 7 r oiMmni l& < z t 

tf^>mZtl&. DLL»Cj:|,f&IJ»?0-y 

cooo6] ititf^x. T'Uxtf^xT&Hzmm 

[0007] t >u xfrboftjjiz. »fA' 

*t,z&m<7)^Mz&mzti&<7)x\ uimtwBizm 

fir a Z t -f . 1 o 1 o^taM T.ftCiSSfcft o 

^*§-£. f'AM^.lolot*ftT7-f 
- F A > y ? ;P-7-|*iO)l®* £l)I|§-f S CI t «m $ ti 
!». LfrL&tf^ ±12^^10-112182 ^xmmi 

<oa^ ;Q7;t ass? P7?t coefflit®*)^ t mm 

[00 08] *1X\ *?m(Dmte. S^O-y^C 

nmthum?n'y?x'ib~>x. xn&jjis&Tiz 
t%mztim®nmzttmLxmm<r>i?4 sy^w-t 
mm?u«j?* z t h d l l wk 

[ o o o 9 1 jsfc , a ww, mm o -y ? icr 

n >y ? $r£j£-f £ .1 #T'# h D L L [slS&(3t5V ^ 

t , Mn#p H iT'©a^ ? s y nztmt h z t tfx- z h 
dll mmm-r t ztizhi. 

[0010] 

iz, *%pm*. mm? & - y ? zmmz-txmfcomffl 

milt hfflffltV Z>T4 U- • 0«y? h 

■^-7* (DLL) mm^V^T. tt5^A'.y7TCOi)^ 

aEB#IS£$l5£L, ^OKjfta@$PBiaStT$W7n 
v?<F>9A Sy/ZUmtZ. DLL0K(i, 
•y 7 #A*> ©Jffll$ii^S®B#ril^tt®® ? o 
•y^S:ai^tl>mi^^«IIli?Si:. mi^^ji® 
HIK^tii^ ? o -y ^ Sr $ *U m^SS^S® L 
^jf®^o y^5rai^-tl,^2<7)-BmiiM[l]S8fc. W$ 



7 n -y ^ t MM 9 a >y ? ^ Jt© L ; S^i? p -y 

^il@^n-y^i:0{affi^-i:-ri,m2. JBl^TiraE 
5iffila]fSc0g®»^«iJ1Jil-rSfifflJt«g • aSIIHflilllK j: 

r«)IMKl®«a*S!SL, ^<0jfflSt?taj^A-. / 7r 
(OWlftMW&tfflliZJBtX , DLLE^7^-HA'.y^ 

)u-Tftnm2m%mM®mmm&zmmt&. * 
<om:. m i co^mmmmmmmmcotaf) ?u>v?<r> 

9A^y?t)K mnmjzzzizmixmmtii. 

*LX. ZcD&Ji?a<v'7®\\imWcDmm®m£ 1 %:lf 

xmmt . 

[0011] J3JOB S 

jh^p y ? mmz&xfmcoimmmGt&ww? 

Oy^tttSf^ • O-y^H • 7° ( D L 

D BMHcjsvYt, tum^ziufsm^mtita^ 
a- -y 7 r tfmm? izjmixmit l , muD l 

mmffltmmmiti'7 a -y 9 z&x-t&m 1 w^si® 
nis§t . frian 1 ^ni^iMifliK^tti^^ n > y ? $ a^j 

m 2 onr^M^mift t , mimm 9u-,9t mmm? 

■y ^ Ottffl#mg<0H«fc$r* 8fc . ffiES 1 « "IS 

i: . mu&n a- 7 7 r ^nf^as^m^aug t . ^i^sj 
[0012] iMwffi&Lizxtnf, a}*«Rp^>aj*«* 

fcJC trWHI ^ n -y ^ ^ ^ ^ 5 y mmt h Z t 

[ 0 0 1 3 ] Hie, JJW)W!Hfc«v^s fff easily 

>y 7 yoy&hmw A S y^*TW«*BI*l!lSEt4 i 

x. *Mzfttxmz&2ff)m£mm®&cowm&m. 

felX^&<7)X\ D L L«7)7 ^ - KA. y ^;U-7Sr 
[0014] 

[00 15] [DLL0S&] Hitt s Hlc7)HS6c7)^ 
0"JcODLLHIK<yDfltJS0TfcS. H2ii. 

35?n>y?CLK^\ A^JA'.y7rl lfcttlftSn. S 
»^Oy^CLKl!&»4«S*li. H2(Ctt, A^]A-.y 
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7 7 1 l<DMW$r$At 1 1*%$*1, W$*7Uy?C 

l k i m&? n 7 ^cLKj: om^a t i i m 

[0016]if?o.^CLKlll "J3SISIIHS1 
3TMfPS*utaiiHHBAt 1 3£'(t31®$ft, Mil? 

0- y?CLK2fc>fir*. W^n7?CLK2ll r- 
*m*v7T 1 7fc«|&3*lS. f-W<»7T 

1- 714, fW»?a'y?CLK2£je5l/Cf--*DA£ 

•?Dout t(4, f f ^XjWB«S*i47 , yyhfi!|jBHHK 

17(4, aj*^D 0Ut fc^flffifCt t 
(3#c#LT, x-^ai^N'-y 7r 1 7<9tWmB|A t 1 
[0017]I^D 7 ?CLK1I1 #«K»1 2£tf 

L"C, Witf2»tf!)l«0«IHWc^jai$*i4. *J5ISfi 
/IS*? n7?CLKllll S'Jco^ji®(l]S§ l 4 r 

M»S*lfcag«fia A t 1 4 JtfttggSfU ? O 7 ? C 

LKl 2fc&£. £OiJ38HaiIKl4(4, «J3SI@|5| 

b 1 3 k R^ggmRTft o , n immmmm* 

fc»J3SIS@R2 0 (;:{*&$ ft, A7KW77 1 1 fcffl 

1P*v7t 1 70Nrft39G«IH (At20 = Atll + 

At l 7) tfflil-i^iaWjBiS/ifcjBi^ny^ 

d- i -c l k#aj}j3fi*. 

[00 18] ffiffittfHilBl 6(4, ^a 7 ?CLK 

g$lffil®ftl 5fc«ffr*-4. SSIBHWsIftl 5 J4, fiffl 

LK l l , c - i - c 1 koffiffl|fe&ftSr<^4«{c % «T 
3SI£IeI8& 14,13 co££M£ffl*r*- 4 SHIM Wf- 
4>t teteR-tl. *<m&. TOSilHlffi 1 4 fBTSSi 
E0S82 0c7)ii@l:(O^lt (Atl4 + At20)(4, 
S2fl?0>y?CLKl KO^Ii (ifcli/'Dy^CLK 

?n7^CLKl 1 tSJSSflttlji^y^c- i - 

c i k com^-wcti . 

[00 1 9] Ell OSWfc^WWtlis D L LmftCO 

74- h'A'. y ^;i^-ri*i^"r^ii®iiiss 2 oogjsAA 

7rl 7*)IWB!jB*B!At 1 7fcj6fCRJfr&*U. 
HP*>, SSifl$g|g|Kl 9(4, ?~jrffl}*v7T 1 7^ 

wumtkmw? mm? d 7 ?clk2 <d££>±# o 

X 7 v>4> , %(r>%W7 C? >y ? C L K 2 (36$ LT iiJTJ 

ft-tD i aww-**TW-f s y^i-wraiaiA 1 1 

7 t , -foaiTJfi-tD 1 #y 5 -ATJ^ -y 7 r 1 8 Sri 
iktmm^t 1 1<D£H-£SI5£-M>. -£LT, 



%J%!8\ ( A 1 1 7 + A 1 1 1 ) izfctX. »raS®EllI» 
2 0*>fflE*&SgKjai#*, KJOIfcjrfS. Lfc 
«Mi£[s]8&2 0(4, T-^Hi*^«y7r 1 7 

^ij^SM^A t 1 7 1 , ^5 -A7J^'-y 7 7 1 8tf) 

jMH^At 1 ltf)£fH$ISIfcift}t§*i4. A7J^'-y7 
r 1 Kossuth At 1 1(4, Htfj*KFD 0Bt tftfMMI 

&rS-A*A'.y7r 1 8#WH3*l*. 

[0020] gMeiiiRi 9(4, trnthtm. 1 

0<7)t- * aiTJiMFCr- 7&J)>^7t 1 7 ^i&f^g 
®B#raAt 1 7^»|^f S£t* J T'SI.. i^, ^Sl 
2(4, ^WH*^ ^«<7)?n7;CLKCSL 

^•(4, £04)-«|»l 2(4^=5r 

v\ -e^)^(4, ■BJ^SSIslSSl 3, 1 4*<lo^ 

[0021 ] ±3Wmmz , ^t^C L (;fi!c^ 
UTSWW4r-^ffi*A*.y7r 1 7Wi)f^jl®B#ra(3 

JSEtT, DLL|S1BC7)7 -f-H^N'-y^/lz-r^nT^jl 

3iEI»2 0W3Bii$iai*«ift5esn4. fi!oT, S^n 

7?clki i tmmztitimm? o y ? c - i - c 1 

k<o{4ffl^-grti,c7)-e, $W^n<y^cLK2coi*> 

i^Ox-y^'O^-f 5y^(4, ^SP^n^y^CLKOi 
^^'Ox-y^' (ttfflOS) *^T-^aJ7J^-y7r 1 
IWM/mWfflbt 1 7^'(t^VW, tb7J$fL-Sffi 

7Jfl-tDl(4, ^SP^O>y^CLKOi^±^OX>y> ? 
[0022] 03(4, SS2OHJ6^m f KfllJ<0DLLIslS& 
2(:^$iil>. H3cODLL(slSS(±, H 1 b n t&fHz 

•y 7 r 2 1 fcS®**<H^oy 5 -A7J^*>y 7 r 1 8*^' 
R(tfe*i*. SSSI«HIB19(4, WM7u«, 

9 C L K 2 W4*>±^ 0 X 7 i"> & r - ^ tti TJ^-n 7 7 r 
1 7*«ai7)m-f D 1 S: aJTJ-T €> * T'OB^ISI A 1 1 7 £88 
56 U ^OaHWIWA t 1 7tJ6CT^5-ai7JA'77 

r 2 1 «SEl*ra*3!E*ibe£#* D fcJ; ois^i- 
4. iiM$ix^^P7^CLKl 3(4, 

7CLK 1 2fr6»|$g§;h.fcl$|8lA t 1 7^ftSKf 
-eUT, ;n 7 ?CLK13lt Kt^S-A*'* 
7 7 r 1 8 (34 0 A7JA*7 7 r 1 1 k |al^ty)SjiB#^A 
t 18 ( = At 1 1 ) rtfffiggLT, il®^07^c- 

i -c i kttcz. ttamommt* mimmtm 

[ 0 0 2 3 ] H4 (4, m 1 <Ogm<OJB»0«<D3SB0»<DD 

L L ElB^flftSH-C* !> . £ 0>0!I4 , a 1 <0TOI}£[a] 
» 1 3 , 14 "I35S8ISIR 1 3 tHrtSfu * 
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ma 2mm^iix^\ ^x. wssmm 

3 c0tiJ73O? o -y ? C L K 2 tm&&& 2 0 Srtf- L 
"tffiffl JtRBB 1 6 KttttSfU o -y ? C L K 2 

jwpjw? o -y 9 1 ix?-? ta^y y rii 
tit. tlx. muummi 6ti, jMu?o y ?cL 

1 3 oSKMfciSWf * . 11 1 <vm l <rmk<r> 

L K 2 <7)$.ij±.tf 0X7 i/frbf -? HJ73A' 7 7rl7 

3&»ttj*«#D i *aj;frf satrcwwsiA 1 1 7 ^5 

-AA^»7r 1 8cr>mmmfflkt 1 1 <7>&ti$:M%.t 

[0024} 04 (om&mmmx-ii. T—rmji^v 

7r 1 7^f-^DAIl mftCOX^VrJUZftn 

f-^A'^DB*>^f-^, * £<£ttSEiB»i$l>%J9i 
tfWS-r-***. *4 •yf-2 3^J;'5^0^i.^ii 

& . **^B^s^fcR»-r{i . * * u t a>u «i) 

•fe >y h ft-t(2^ LT , ^ 5 -t-^I64S 2 2 #8HS 
ftSft, ^$-T-*#T-*ffl73A*.y7r 1 7ti^ 

asgaK0»i9<o»ijaw^fijfflsii4. 

[0025]**:, S^il^lUIKi 9(4. fflMtttBiz 

2<0&^±#9x^>^rs-A73A-y7T 1 8<7)i±J 

73 Di i tmt-t h ± x-mmzmfet * . 

fc:. MSEtt&mifti 9(4. T-^tB7jA.y7r 1 7(3$ 
r-* D A#, «U jf h V-K)Vfrt> L K;Kz 
SWfcUfcCfcfcfctlSU WWMm? a -y ? C L K 2 

X'/yJ T"tf)l$ig & jffljg-f l> . 
[0026] Hfc. ft&f 9^rtgPlflI 

KfcJ: 9H§&jWcfc4*«, ]iSffj@§USl 9(4, jlfttt 

<7)t - ? D A jfi H h L W^HCSft: t Z 1 1 

ia&ai5ef-&. fl^ttfflrc-fiiftsgLfcTiREjBiiiiis 

«k0. ?H»SIffillI»2 0<OjI86**«Slft3e$<i*. 
[0027] [9SH%I9II] 05(4, M»£|bI8& 1 
9fcTiT3BBSEI»2 0oaiJ«SrSsrtEa'C»4. 02t* 

[0028] asii^tuss i 9(4, wmMfemmmm 

SB19Afc» *0>mvmi9Aifi&&t&X9-hJVU 
XSTART, Ah >v7°JWZST0PmSy-h >Vl 

xGATEtzd: vmztixmmtmiwfctmfcm 



1 9Btz%-t&. mvmi 9Anmmi8G&t&. t 
tz. m&»i 9B(4. m&mktotxmfflsm?* 

[0029] wmsmi&mm 1 9 a«, aat* 

RESETCiBSUC, f-^'DA^Hl/'sW^Lk 
>y^CLK2^*>±^0x>y^'t^tTX^-h^- 
RTnti.-hl.tf'OlZk&HUKMK N A N D / f— Y t 

®5iHI?S3 0cO#y-HNl 0-N4 0(4. ^^?(3H1^ 

[0030] Wmi 9A(4, ^5-A7JA*.y7rl8 
cOffiTJft-t D i 1 (D±-hTtf 0 x «y v-'tcjcE^ LT. ^.h 
•y7V1;UXST0P$:4^t, -^COX h >y TAVIST 
OP(;J:0CMOS h5y^7ry-b3 limthtl 

fiD*>. Xh-y7°AV^STOP*5^$^B$^ 
t\ *?-hAVWX ST ARTY'S® tH]g83 OSrfEJtL 
fc«Bf4*COy-HN 1 0~N4 0#\ ^THl^^i; 

H6<0^-f S>^f-v-K0WCtts 7-HN3 

ASTOP^4^«kO, 7-y^-®RH¥3 2tf>y-KN 
11. N2 1, N3 1*»LU^K ffL<J:0^ffl!|c7)y- 
HN4 16**Hl/^fc«r*. ftoT. NORy-h|¥ 

3 40aj7J(4, y-KN3 2£7)^*>'H^^i:=5rO. 
ill^h<7)y-h"N 1 2, N2 2, N 4 2 (4£T L l^n- 

[0031] Wm> 1 9 Ali, ^. h -y7VNVl/XST0P 
^4^Cje^tT. y-hA*;WXGATE^^J$-f«,. 

«IO^'-bAV^GATE<0H^K;j^LT. CM 

3 5 ff±Mi<WmZ 7 v ?? h . ts!-? t . jiEiS^m-^ 

*o (4. 3gg<Ofi-fco^H^^i:/irO. -eiU^h 
(4^TL^;l/i:^^, 0 

[00 32] »T£Si&ISJS&2 0(4, >f VA'-^4 5. 4 
7, 4 9^iftNAND^-h4 6, 4 8, 5 0*4f3&» 

«^|.NANDy-h4 1, 4 2, 4 3, 44^i:'T' 
ffii&Ztl&. Cl<0NANDy-h4 1~440— TjOA 
73(3(4, iJ^I^n>y^CLK2*^$il. fl&7J-<W3 
(3(4, ii®IS^m#*D J&^^n*. JJE^TCIi, 
NAND?-M3te#tt3ft*ajSRja8-** D *f(f 
^HU-^X'^ScoT', NANDy-h4 3 5r^-LT$iJ 
i^n7^CLK2(7)±*)i*^x-vy>7-KN33 
S:Ll/\;K;t5. ©JUP^n-y^CLK2 
(4. NANDy-h4 3ty-h5 0~4 5 5rji3StT 
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[00 3 33 m±<7)ii0. S!l£g|519B{2, T-9titt 
-9£j}^-v7r 1 7 t^5-A^N'-/7r 1 80S® 
^R^g|lI»2 0<^lE«**RjeS*i*. tlot, DL 

i o o 3 4 ] n 7 asssm^niKKoiHmis 1 9 a^i 

fcft#N2#HU'W:&4. jSHSfcfc#N2#$gtttt 
JBW)HKn^)BMc. fflflWB 1 9 A# s 
START, X b >y 77 S T O P &tfy- b ) VUX 
GAT E U -f-^aa ^NStt«JBfcK4 . * 

[0035] attflsKJBTIi, f-^DA(04WO 
fc&ittt- & 7 8 £ £ 0 r - 9 D K<r>iL%Tif 0 ttffi 
<!*N4#£«3#U *^E»<0M*l?ny?CLK2 
±.tf 0 KJEg t T „ X ? - b ) VVX STARTS 
HI"t/M3&&. Jgfc, X^-bAVUXSTART^H 
^^;Kcir*>±*>oT*^f^Ofi^-D i 1 co;i*>T# 0 
£JfcgLT, Xh 77A*MSTOP#H 
■I). *LT, XbyT^VPXSTOPOil^Jifr'Ox-y 
5>W«gfLT. ^'-hAV^GATE*«4jS$tll>. V 
-WWXGATEO$S4fcJ6SLT. IRSttfcflTSN 
5*«fej*$*u 5 >y^0S&5 3 £RiSLT*S1±ttft-f N 
2 £ L XsKiVlzmt. -HtfcJEgFl/C, X9-hJVlX 
STAR TRX/Z b >y TV */UX S T O P L IsKMZM 
h, lot, X:?-bnVbXSTARTtf);£*>±#OX 
•y , X b y TV VVZ STOP «04*>±* { 0 X -y 
iT* t > ffl^A'-yTr 1 7i:^$-A7J^'>y7r 1 8(0 

mmm<?>£mzttmi-&. 

[ o o 3 6 1 H8ti, fflMtw&z'<mm%mm<offl 

t'commtvmiz&^x d l L@s&a%fflffflg*- b*£ 

U-fe-y h/W^RESET^jfc;*;^ 
r-*?^»2 2frfc^$-T-*#£lR$ii*. JKtc 

k^uijio, z\cr,mmcommmxu. r-9m^<o± 

^S-A^N' y 7 r 1 8^«!JSWaS:ij|jei-4. -e<0fc 
, {U7JT- * ft#D 1 #H l^h{>> <b L l^UCfl) 

'omh&iS&l.z. Mg*ffp. HP*>. buEcOt-^DA 
( n- 1 ) tfHU-'s/k 4-[aIc?)T-^DA ( n) #Ll/ 

[00 3 73 U-fey bAVbXRESET<7);&%±#9x 
yytCJ6»UTv 4 yA'-?5 2#V-b'N6£LW< 
Mz-fh. tfiCJ&gLT. NANDy-b54£:0L 



ssttfl:^#N2*»Hi"^;nc*4. <ee>isii. NA 

NDy-b5 7*«ai«Bfc$rD, mW9n>y9CLK 
2ZKW;lxy-h58, 6 0fctt*frf*. r- 
*DA<94*>T#9ftffl0Jfc7 8te, T-^DASrftJUP 
?07?CLK2 £>x y x't |a]$ I. y- b 5 
8, 6 0£J:9, 9 y ^0S& 5 9 , 6 1 fcMRiil't* . BP 
*> , D «y ? C L K 2 T# Ox -y $W 5 - 
f-^DA^H UKjUX'b 0 , &?>±*>_h# Ox -y 
LW\)UCDm^ ^ttjfl-t N 4 ^ H Ky|/£ ^ 0 . 

h5yj/*^^6 7^a-rs. 

[0038] -eWEf^fflffll^n «y LK 2<7)4^± 

t. 7-KN7$rLP^;K3L. X9-h^tUXSTA 
RTtfH)s^MZiL-h±tfZ. ZtllzX*)^ M^19 

[0039] Zcr>S-VN7cr>Ll/KiMz£ *)PMhy 

yisx9 6 9mm*t&. zix. zv>&<7)9 *-xjj 

A'7 7r 1 8<DtH^m^ D i l<Oi*)W)X-y^jE 
^LT. PMh7y>-'7.^7 0i#jit. Xb-y7V^ 

I 0 0 4 0 ] X h >y 7V NV^ S T O P <7)tL.1o±tf *) X >y 

£^l>y-b'WXGATE#&j£$fU,. Jg(c % y 
-b/^XGATE^4*>W)X.y>;£jSl:fC. 

^°^XN5* { 4fi£$^l, m-f"N6^HK;HcMtvStt 
flUt^N 2 * L W^fc-f 4 . d <08Sfifkfl^N 2 CO L 
U^|^tfOit>T^ 0 x -y S/fcJEg LTs X^- 
XSTAR T^l/X b y 7°/^l^X STOP ifiMZ Ll>< 

Mz&hTifih . 

[ 0 0 4 1 ] H9li» fflSift^^T'COjiSSllSlHlKO 

»?fcL ^b^<7){iffl^S : E-b'T'^jiiiII]J&2 
OOlglAWSiifcDLLISIIjHciO, $IJP^D«y 
^CLK2jWfelRS*iS. *VX, iftBBWfciSrirtJWt 

LT, ®7(3^L^'7>'^5 5*>'©itai^P>y^CLk 
25r^»7ybL, Wi.li'2 5 eisJ^^ybl-Si:, f|# 
Nl#H^Wc4i. til^^^-7;Ki^0 

-^DA^r-^ai^A'.y7r 1 7fctttt3*i*B*rte, 
NANDy— b 5 6 , 5 4fc<k OvStt^fi^N 2*«HU 

[0042] i WSttft^N 2 *^'H P^^fc, $J 
tHI^O>y^CLK2 (?>iLt>Ttf 0 X -y ^'7-*-^ D A# 
H Kyp^ <J:cO±*>±^ OX >y i/X'T-9 D A**L K 

|Sj«£, 7s^-b/NVUX x Xb-y7V\VP>(. s y— b/W 



5 5 0WN 5 nSLhltf *) x 7 S^C »J * y h S*U S 

[0043] [^5-r-^«4»] 01 OMU r5- 
r-*l^»tf>EIB0T**. *fes 01 His 

li. USAItMMCfcv^ Wit- K 

[00443 5fc1\ RI6«#/N 6 #L l^KOfgfc:, 
7<yf-|I]i&8 0<7)/-b'N5 2#LKlK 
8 107-KN5 3#HU</W;:&oT^|>. 

AmkCO \) * y W NVl-X RE SE TOJfcl: I T . 
ft-*!-N6#LK/Ufc&9. *<9Kfift-S/N6#Hl/ 
^/Uk&l>. **>ISJIL NANDy-b8 2sWWlttJB 
k&l>. M»^n.y^CLK2* < NANDy-h8 2T' 
RKSflT* CMOSh^y^'X^^'-bSl, S2C 

7 £-£6. **lfc«GtT. 7-KN52, N5 3fctt, 
*J»? o >y ? C L K 2 £ 2#cD 1 (c^A Lfc?n <y ? # 

[0045] wMvmvit. mm^/necoH 

#2 20D$S£'t**'$-T-*A t , 7-HN54, N5 
5£&£Sfu T-^tB^JA*.y7r 1 7K«tt*ii4. 

fflSWCIi, KlEfi-t/N6<7)LK;KcJ: 
0. yf-2 3B#gjIU T-?^Aftt><OT-? 
tf^r-fiftjjrtv 7 r 1 7 fc«|&S*ii . 
[0046] [f-n*A' 7 7r] 01 2U, t-? 
SB* a* -y 7 r OEHHT* * . 7*-* 7 r Ji . 

Wn'-;JW-H;U±. Wm7-yf«8 5, 8 6 

-?A:>jfi-^N5 4, N5 5ti, aj*>f *-^Mi-to 

E#Hl"Wtf>l*fc:, ANDy-h89Sl/NANDy 
-h9 0£tf-LT&*&$fL Mlf7n7?CLK2(7)4 
*>±^0Xy^^LT^-h8 3, 8 4 #3*31 U 
5-yf-|IIB8 5, 8 6tc:J:07«yf-$ixS. ^7vf 
fi#CJ:0, ffl*gW>h5>y^8 7. 8 8rt«£ 

aj^*-7/Mt^0E#Ll^;UDl$ 
(S, ANDy-h89&VNANDy-h90i0ai^* < 

out (SH^fyt-ryx^t^l,. 

[0047] _[?rasiEiii»] 0 1 3ti, -smsisiiiss 
13,1 4 wws-w^Hffci. z<7)*i$£mmmi. 

Xfi9uv9 i - c 1 k5r®@$-y:T. a#)?o>y:?d 

1 1 - c i k*ai*t4. ^r^asniKi 3, i4kt 

MfctfM yA'-?98~l 1 2k, NAND^'-M 1 



(7) ^2 000-59210 ( P 2 0 0 0 - 5 9 2 1 0 A ) 



3-128fcJ:9. 0*Sfl6ilOflH«S*l4. NAN 
D^-hl 1 3-1 2 Oto-UMJlMt* 

? i-c 1 k£S®$-££?o<y ?m&zti. m<o 

[00483 «(C, ®S$lJPfi^0 E -, ami^/i^-f 
6 k , fBiOil^UMfg-^^ L i 0 > N A N D y 

— Ml 3—1 1 9<r)ftj}te£XHW<Jl>t%&. 
*§H, NANDt-'-M 21-1 2 7li£TLU^k 
1 0 2-1 0 8l,i£XHUK)l>bKc&. *<r 
T\ A^)?n>y?i-clkli 40^yK-^9 8 
-101k, NANDy-M2 0, 128k, 4m 
A yrt-f 10 9-11 2 bcr>&Mi 1 015^^- bcr>M 

ai^^oy^d 1 1 -c 1 kkLTatfJ 

[0049] -etT. HW^KOS®$lJfflHi#0 B ., - 
<^ B -32* J 0^WC^7 h^ifctXfc. N A N D y — h 
1 2 7&IAM yA'-^ 1 0 8<7)2fk<7)y-YV>W&Mtf 

B-i -*e-32^ H P^UOJIJElWIWl^^^lBfc: 1 

O-fix&fc, NANDy-hi:>f W\'-^CT)2g^3i 
Sft^tttD ^ iXs tMfc 1 o-fii S k . |S|tt<o 2 gMhO 

[0050] [ftffljt«w] 0 1 4ii, mmm 

1 6 rtO{iffiJt®gl5OlBlg§0T'^ S . * fc. 0 1 5 li x 
ffifflJt«^^ill#S:^-r^^0T'J> S . Z CDGfflVtMffl 
ti. NANDT-'-h 1 9 9-2 0 3&IM 2 1 

Sj^^iS^fctJV^T, mi<0i?P7^CLKl, C 
LK1 1 (OTf»Urc-c 1 k) kS?2tf)?a-y? 
d-i-c 1 kkWffl«Wffi*tt{lJLT, y-Hnl- 

n4(c-eo^aite*sr^'ri». M^o-y^^iafflra^ 

{i, 01 5CD (A) ^l^D77c 
-c 1 klZjt®ttTm2^^D«y^d- i -c 1 kcofi 

wmA,x'^&w&b % 01 5«7) (b> n^$tii>ji 

5<7) (c) mi?)?o-y?c-c l k 

lZtiMLXm2cr>?X3y?d-i -c 1 k OfitfflAWl 

[0 0 5 1 3 01 5<D (A) wRJBO*^tt, M?o-y 
^j^L^I^RJUfCtt, y-Hn l-n4(±^THl^ 
0 > ZCOlk, W,2<7)fQ -y ^ d - i - c 1 k# 
$fe£HW^k&0, 
n 1 =L, n 2 = H N n3 = L, n4 = H 
k^rl>. *tf)f&. Hlc7)^n.y^c-c 1 k^Mii-CH 
I/^ ott, ±IS<7) 7 - H n 1 ~ n 4 C7)»4^ 
flSt=5rV\ NAND^-M98»4, M^D'y^^C 

x «y A) B/r^H^ H P^;^ ifi , NOR y — h 



2 1 6frt>ftj}%ti&. :ohw^# ( Koa 

fiJWAt LTNANDy-b204~2 0 7£$i&3 
ft, y-Nl-n4«W, NANDy-h2 0 
8. 2 09#>£>=5:£>7 •y^-HIKi:, NANDy-h 2 1 
0,2 1 ia»£fc*?v*|gftfcfc*ft*^9a*it 
6. lot, ffi#*b, 0c. 0d. ^eli 014<7> 

0b = H. 0c = L. 0d = H„ 0e = L 

b%h. 

[00 52] 01 5 (B) m<9?D>y?c 
-c 1 k(::*fLTSg2<7)?n«y?d- i -c 1 ktofiffl 

n ANDy- h 2 o 1 1 a yj<~-9 2 1 5commn 

nl=H. n 2 = L 

k&9. -f y/W 2 1 5£>atfJ#l&2«>?n7 
?d- i-c 1 kJOifticHU'WifcDs 

n3 = L, n4 = H 

[0 0 5 3] mfnvftfHUKMZft&fj 
$yyt*7'yf-£fl. fl-5|-0b. 0c. 0d. 0e(2. 

0 b = L, 0c = H, 0d = H. <t>e = L 

T. AND>-'-b4 1 80)&?>COim-%.m^ JSTi 

[oo 54] 01 5 (o c7)$«rete, iio?n7? 

c-c 1 k ##;(:: Hl/^/Pfc&O. 

nl = H, n2 = L, n3 = H. n4 = L 

k&£. -£Of&. m2cD7n>y?d- i -c 1 ktfjlft 

5>-yT*7>yf-£;M. fl"t0b. 0c. 0d. 0 

e(2. 014?)fl(;:^£ft£3I9. 

0b = L. 0c = H, 0d = L. 0e=H 

[ 0 0 5 5 ] 0 1 6(2. <2fflJt!»& 1 6comit®& 

t)M<7)®&mx'b&. ttz. mint, -etfxaffltt&tu 
ftn<nmm*twmx*h t . tggBio ( a ) , 

(B) , (C) (2. 01 4&(/01 5?) (A) , 

(B) , (C) fc-tfl-WlttJi&t*. 

[0056] fflffiJt»ffi*»Ji. m?V'y?CD{mttM 

2 1 A#>£>oaj7J<0:M 5>-^JE5¥UTs M?o-y? 
^ffilJWfcJfctT^Silfcflt^b, 0c, 0d, 

[0 0 5 7] 2ft<7)lftffi®$&2 1A(2. JK7'J-yT 
7 n >y 7fij£T'$> 9 . M?n 7 ?c-c 1 k, d-i- 



(8) i§2 000-59210 (P2000-59210A) 
c 1 ktf&iZHlsKMzK&lUfZNAND-y-h 1 9 8 

(iai4) tiaaiu -e^aiAVPx^a ^2^1^ 

JIIUTs afflWW^fi^n 1 1 i; n 1 2 b 
b.mVVVKtt #y-K2 2 6, 2 2 7fcflW&S 
#1, KK«af ^X/0 a #y- h 2 2 2 , 2 2 3 (eft 
S&Sil. y-h2 2 8, 2 2 9*»^45vf0»k. 
y- h 2 2 4 . 2 2 5 *»/5>^4 9 7 *ISIIMBT\ 

<t<0*&*. 2#<01#J3$ft£j£1SOA- 
^7.ff ^ n ll.nl 2mjRZtl&. 
[00 58] a3^HISS2 1 B(2. t^r'J^-yf? 
flfcm#*b. 0c, 0d, 0eS-r3-KtT. Si 
GD?Oy?c-c 1 k (CLK1 , CLK 1 1 ) COfirffl 
*^2<7)^o-y^d- i-c 1 k£*)MtlX^&&f ($ 
JB (A) ) (2. />f*-H2 3 6<oaj**HW^Ufc 

U M^n-y^c7){Jffi^-gctTV^ii# (B) ) 
(2, ^-f:t-K2 3 6i:2 3 7tf>tftfj*#fc:LU'WC 
U Sgfc. Il«?D7;c-c 1 k<7){iffi#f&2<0? 
n<y?d- i-c 1 k£rMA,X'^&m (ttJB (C) ) 
{2. y-f*~K2 3 7^>aj*&Hl/^H:1-4. 
[00 59] ftoT. lilt)M$&2 1B(2. NANDy- 

h 2 3 2-2 3 5<Dr3-HSfigfcJ: 0. ±IB<^K» 
(A)<0B*»i % N A N D y — h 2 3 2 , 2 3 3#. 
S^yft-f-nll, n 1 2(Cf£?^tT, S2<7)^P-y^ 

d - i - c i k<otiaB*a^4«fc:. ^nessiaisii 

SB S\ 3SSi:tCH^;Hzt-S», flP*>. 017 (A) fc* 
S*i4aO"C*4. ifc. ±JE^«0B[.(B) c0lSf{2. ffl 
1 B(2. 017(B) C0%1<. mitMfflffl 
#*so~*»b*4«U*V\ JEfc. JJB<0«» (C) (0 
B#(2. 017(C) <T>ta<. N A N D y— h 2 3 4 , 2 
3 5#, ?A S^/fl-tnl 1, nl2fc«*LT, « 
2<7)?n<y?d- i - c 1 k<7)fiffiS:jti6|,^{;, b]^ 

[0060] [g®$iJiB«] 0 1 812. MjSHfiPlalft 
1 5O-gBcoffij££^-f®&0T'J>a. S@$i]iiPIslS8 1 
5(2. fiffiJtlS^*€-t0 so ~0 R E(3^tT, NOR 
y- 1> 4 3 1 - 1 ~4 3 1 - 3*><5>)i@$iJffllfi^0 E . 1 

-0B-3 tffl^t*. Hi3t^ufcao, metms 

#0 B .! -0 K .3 2 (2. 3 2t'.yhTfltJS§tl«». 
[0061] MIS©Jt3flHlS& 1 5(2, {ifflJt^mfi-f-0 
so. 08E(-«fc9HW^<oa^J$m-t0 K $:*ffi!|{;>- 

[0062] Sl$iJ«HI^#S(2, w^ar 1 sat- 

(2. NANDy— h4 3 2 — lb^ V)**—9 A 3 3 — 1 

i^mfi#0so~0RE(- i 0 7 «yf-|aIK4 3 2 - 1 4 3 
3 - 1 <0«»*a«WWt:RlK§^4 b 4 3 4 



(9) H2 000-59210 (P2000-59210A) 



-1, 4 3 h5y^^438-l, 
4 3 9 - 1(5, WMnttm^^&fc h 7>y'X^4 3 
4-1, 4 3 6-lHJ:oT(i77f-ls]8§* J RlE$n^ 
vadCI-^Ci&t^U. 2Si-3l5i^[slSSi 

[ 0 0 6 3 J L P^AVPX^ U -t: -y Y^<t> 

R #EPJn$*ll> fc . N A N D h 4 3 1 — 1 ~~ 3 C0{±1 

ft;W2:£TLW^W:&£. ft-?T. 7-K5a-2# 
LU-^l^&D. N0R^-h43 1- lc7)tH^«ji@ 
ftMI^E-i (iHK;l^&& 0 ifc, 7-K5a- 
1, 5&-3jfimzH]/<)VTfoZ>V>X\ ZtiPMcOM 
EfW#Mg#tf«-i . <£e-3 H^tLWi^, HP 

U-feyhfl^R IzRMlX. mmmmmtt-i 
m & 0 . -sMSEIiS 13.14 Ufi/hSS 

[ 0 0 6 4 ] fcfc, tiffiJttfc&^lffSfl* , 1^0 7 

ilU y-K5a-l$:?S$iJW^L^;K^|#T{f 
T, -f WN'-^4 3 3-lc7)ai^oy-F5a-2$r§4 
$fJWCH^MC?IS±ffS. <£<0*tSI, NOR^'-h 
43 1-l<7)Hl^* E . 1 {iLU^fc^|>. ifc, 7- 
K5a-U5a-4 L WWC N O 
Ry-}>43 l-2coai^^ E -2 iiHK/l/^rf. * 

^ S0 ^H k;k;^i> t , mm<mmzx *). j- h 5 

a-3t5a-6 L K/l^ & 0 , SgftlMg* 

[ o o 6 5 1 aic, afflJt«ns*m^*R S t * M fc * 

«#tf 8 i fc^sott. *20^D^d- i -c 1 k#jl 

1 k tfJliiT V > h ^\zi$sWtW&z-£Mz*E&£tih . 
[ 0 0 6 6 ] 4fc, tifflttttt&#4g?4 SK . *sofciB» 

jlSBiO <t> B - 32 # H W3fir* ; £ <OttJBT . 
4 yA-?4 3 3-3 2?)tti;fi#LK;k NAND^ 
-h4 3 2-3 2(0ttl^^H^;Wl7 >yf-§ilTV^ 

NANDy-h4 3 2-4 3^til^^ 
L]sK)UzB\ZTift>tl. 4 3 3-3 2<0{iJ 



[0067] 

[0 068] fOfflffilWIMRi, lEkDf-? 

timm&^i-^mmmmm d l l®$$co7 a - y 

[ 0 0 6 9 ] 55fc, **PlteJ:fttf , a«llfWfcfcv^ 
^ffi*A*.y7r<0ift#SMiefiaSrai^tS^"C\ 

mi] mi emtemmnD l L0Komnt'$> 

[H2] DLLHIB^Sl^-f Sy/f-Y- bSfft 

[ a 3 ] m 2 <7)mm<7)BBM<?> dll 0«ko«iisht * 
[®4 ] m 1 <om&<oBmmn&&mc?>D l less^ 

[05 ] S®S!l^lHllS 1 9 t^SM0g§2 0 

[H6 1 mmmfemmit? 4 s vmx-h 
\wn\ mm%ms(nmm(nmmx'hh . 

[H9 1 jiss»m®Twg®aisiiis&<7)$ijffligi5oiM^ 

[010] ^5-t-^^^HISS0T*I». 

[Hi 1 ] y$-7-?mL%v>$m*4 s y^^- 

[012] f-^fflaA^raHttBrefc*. 

[013] ^rssi®[ais& i3 ( i4 comzjutwx'h 
[0i4] {ifflit^niK 1 6 rt<o{afflit®gi$tf)is]i&0'c- 

[015] ffifflJt!RSPWiW^S:^-r^0T'*4. 

[016] m&mm\ e omtm&jimmm 
x-hh. 
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